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Accrediting Statements
CME: The Centers for Disease Control and Prevention is accredited by the Accreditation Council for Continuing Medical 

Education (ACCME®) to provide continuing medical education for physicians. The Centers for Disease Control and 

Prevention designates this live activity for a maximum of 1.0 AMA PRA Category 1 Credits™. Physicians should only claim 

credit commensurate with the extent of their participation in the activity. 

CNE: The Centers for Disease Control and Prevention is accredited as a provider of Continuing Nursing Education by the 

American Nurses Credentialing Center's Commission on Accreditation.  This activity provides 1.0 contact hours.

IACET CEU: The CDC has been approved as an Authorized Provider by the International Association for Continuing 

Education and Training (IACET), 1760 Old Meadow Road, Suite 500, McLean, VA 22102. The CDC is authorized by IACET to 

offer 0.1 ANSI/IACET CEU's for this program.

CECH: Sponsored by the Centers for Disease Control and Prevention, a designated provider of continuing education 

contact hours (CECH) in health education by the National Commission for Health Education Credentialing, Inc. This program 

is designated for Certified Health Education Specialists (CHES) and/or Master Certified Health Education Specialists 

(MCHES) to receive up to 1.0 total Category I continuing education contact hours. Maximum advanced level continuing 

education contact hours available are 0. CDC provider number GA0082.

CPE:         The Centers for Disease Control and Prevention is accredited by the Accreditation Council for Pharmacy 

Education as a provider of continuing pharmacy education. This program is a designated event for pharmacists to receive 

0.1 CEUs in pharmacy education. The Universal Activity Number is 0387-0000-15-147-L04-P and enduring 0387-0000-15-147-

H04-P. This program is knowledge based.

AAVSB/RACE: This program was reviewed and approved by the AAVSB RACE program for 1.2 hours of continuing 

education in jurisdictions which recognize AAVSB RACE approval. Please contact the AAVSB RACE program if you have 

any comments/concerns regarding this program’s validity or relevancy to the veterinary profession.
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Continuing Education Disclaimer

CDC, our planners, presenters, and their spouses/partners 

wish to disclose they have no financial interests or other 

relationships with the manufacturers of commercial products, 

suppliers of commercial services, or commercial supporters with 

the exception of Dr. Cosgrove. She who would like to disclose

that she is a consultant for Novartis as a member of an external 

infection adjudication committee and has received grant funding 

to her institution, Johns Hopkins University, from Pfizer Grants 

for Learning and Change

Planners have reviewed content to ensure there is no bias. 

This presentation will not include any discussion of the 

unlabeled use of a product or products under investigational 

use.



Objectives

At the conclusion of this session, the participant 

will be able to:

 Discuss the current state of antibiotic-resistant bacteria 

in U.S. healthcare facilities 

 Identify mechanisms that can be used to identify gaps 

in antibiotic stewardship and help charter a course of 

action to decrease the spread of antibiotic-resistant 

infections 

 Describe how healthcare organizations and public 

health can collaborate to stop the spread of antibiotic-

resistant germs and C. difficile between facilities 
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Antibiotic Resistance in the U.S.

 Sickens >2 million 

people/year

 Kills at least 23,000

people/year, plus 

15,000/year from C. difficile

 >$20B/year in health care 

costs

 Threat to economic stability

 Need to act now or even 

drugs of last resort will 

soon be ineffective



Challenge.  Action.  Change.
2012 2013 2014 2015



Combatting Antibiotic Resistance: A Coordinated Approach

Key actions 

needed: 

 Infection control 

 Stewardship 

 Surveillance



Forward Looking Approach: 
Investments Needed

 Now we have a clear sense not only 

how bad the problem is, but also 

what needs to be done, and what the 

benefits of doing it will be

 Now it is up to Congress to support 

the resources needed to protect 

Americans from drug-resistant 

bacteria and the risk of a post-

antibiotic age that undermines many 

life-saving procedures of modern 

medicine



What We Can Do Right Now?
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Adapted from Weinstein & Kabins, Am J Med 1981; 70:449-54



Wiener et al, JAMA 1999; 281:517-23



Nordmann et al, Emerg Infect Dis 2011; 17(10):1791-8



Social Network depiction of 
LTACH, Nursing Home, & 
Hospital spread of KPC 
(Carbapenem-resistant 
Klebsiella pneumoniae)

LEGEND

• LTACH

• NURSING HOME

• ACUTE HOSPITAL

• PATIENT 

LTACH, Long term acute 
care hospital; MDRO, 
Multidrug resistant 
organism

Won et al, Clin Infect Dis 2011; 53(6):532-40 



KPC colonization 

prevalence 9-fold 

higher in LTACHs 

than in short-stay 

acute care hospital 

adult ICUs

LTACH, Long-term acute care hospital; ICU, intensive care unit

Lin et al, Clin Infect Dis 2013; 57(9):1246–52.



• 22/24 (92%) patients ≥1 skin site KPC-positive 

• 49/96 (51%) skin cultures KPC-positive

• 2/371 (0.5%) environmental sites in patient 
rooms or common areas grew KPC

• Environmental site of concern: SINKS?

KPC, Klebsiella pneumoniae carbapenemase;  
LTACH, long-term acute care hospital

Thurlow et al, Infect Control Hosp Epidemiol 2013; 34(1):56-61.



X = Intervention Bundle Introduced

Hayden et al, CID 2015; 60:1153-61



INTERVENTION BUNDLE

• Admission & every other week 

rectal culture screening

• Contact precautions; cohorts 

or private rooms

• Daily bathing with 

• chlorhexidine-impregnated 

cloths

• HCW education & adherence 

monitoring

Incidence rate of KPC–producing Enterobacteriaceae
rectal colonization during the intervention period

Hayden et al, CID 2015; 60:1153-61



LTACH, long-term acute care hospital; 
KPC, Klebsiella pneumoniae carbapenemase

Hayden et al, CID 2015; 60:1153-61

Pre-Intervention Intervention

No. of 

events

Events/

1000 pt-days

No. of 

events

Events/

1000 pt-days
P-value

KPC in any clinical 

culture
656 3.7 285 2.5 .001

KPC bloodstream

infection
165 0.9 48 0.4 .008

Bloodstream

infection due to any 

pathogen

2004 11.2 870 7.6 .006



Hospital ICUs (blue) 
LTACHs (red)

REALM, Regional Evaluation of Legislative Mandate to screen patients for MRSA; 
LTACH, Long-term acute care hospital; KPC, Klebsiella pneumoniae carbapenemase



REALM data courtesy of Michael Lin, MD, MPH; unpublished data, not for distribution





CRE, Carbapenem-resistant Enterobacteriaceae



CRE, Carbapenem-resistant Enterobacteriaceae



 Develop Controls Based on Epidemiology

 Traditional control measures work

 But spread of resistant bacteria among acute care, 
long-term acute care, & skilled nursing facilities is 
common

 So, controls must be applied regionally (& beyond)

 Resistance Must be Tracked Regionally (& 
Beyond)  

 Our approach — Citywide culture surveys (REALM 
Project) & Statewide XDRO registry





Antimicrobial Stewardship

Sara Cosgrove, MD, MS

Associate Professor of Medicine, Division of Infectious Diseases

Director, Johns Hopkins Hospital Antimicrobial Stewardship Program
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Outline

 Importance of antibiotic stewardship

 Implementation of antibiotic stewardship in a 

single facility 

 Antibiotic stewardship interventions to decrease 

CDI

 Implementation of antibiotic stewardship across 

multiple healthcare facilities



Why Does Antibiotic Stewardship Matter?

 Although antibiotics have saved countless lives, their use is not benign or 
risk neutral

 Antibiotic resistance occurs in populations and individual patients

 At least 5% of hospitalized patients experience an adverse reaction

 Rash

 Nephrotoxicity

 C. difficile infection

 Few new antibiotics are being developed  

 At least 30% of antibiotics used in hospitals are incorrect or not needed 





Available at http://www.cdc.gov/getsmart/heathcare/implemenation/core-elements.html.



Two Levels of Implementation

 Implementation of the program itself
– Leadership support 

• Financial

• Intellectual
– Public declaration that the work is important

– Willingness to hold prescribers accountable

– Determination of personnel
• Program leadership

• Program support

– Access to antibiotic use data

 Implementation of interventions to improve 
antibiotic use
– Guideline development

– Targeted interventions

– Feedback to prescribers



AS Interventions to Reduce CDI

 All antibiotics can cause CDI

– Most commonly implicated: clindamycin, 2nd/3rd generation cephalosporins, 

quinolones, carbapenems

– Risk proportional to amount of antibiotic exposure

 Interventions to reduce exposure to these agents likely to impact CDI rates 

over time

– Where are these agents used in your institution?

• Surgical prophylaxis

• Community-acquired pneumonia (CAP)

• Urinary tract infection/asymptomatic bacteriuria (ASB)

• Carbapenem use in patients not at risk for MDRGN

– Emphasize avoiding unnecessary starts (ASB), narrowing therapy (CAP, 

carbapenems), reduced durations (UTI, CAP, prophylaxis)



AS Interventions to Reduce CDI

 Other considerations

– Aggressive reduction in one class of antibiotics can lead to 

increases in other classes 

– Use of proton pump inhibitors associated with 1.4-2.8x increased 

risk of CDI

– Over-testing for CDI

• PCR-based testing detects colonization and infection

– ~20% of hospitalized patients colonized

• Not all hospital-acquired diarrhea is caused by CDI

– Infection control interventions very important also



Experience from Scotland

 Statistically significant 

decreases in: 

– 3rd generation 

cephalosporins resistance 

in E. coli (2-3% decreased 

across class)

– Fluoroquinolone

resistance in P. 

aeruginosa (12% to 6%)

 No statistically significant 

increases in resistance to 

other antibiotics

2008: Implementation of ASP in all 

hospitals

Focus on reduction in use of 

fluoroquinolones and 3rd generation 

cephalosporins

CDI rate



Implementation Across Multiple Healthcare 

Facilities: Safety in Numbers

Slides courtesy of Elizabeth Dodds-Ashley, PharmD



Summary Statement



Community Acquired Pneumonia 

Intervention



ASK THE AUDIENCE



To Ask a Question

 Using the Webinar System

 “Click” the Q&A tab at the top left of the webinar tool bar

 “Click”  in the white space

 “Type” your question

 “Click” ask

 On the Phone

 Press Star (*) 1 to enter the queue

 State your name

 Listen for the operator to call your name 

 State your organization and then ask your question



Thank you for joining!

Please email us questions at coca@cdc.gov

Centers for Disease Control and Prevention 

Atlanta, Georgia

http://emergency.cdc.gov/coca 
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Continuing Education Credit/Contact Hours 

for COCA Calls/Webinars

Continuing Education guidelines require that the attendance of all who 

participate in COCA Conference Calls be properly documented. All 

Continuing Education credits/contact hours (CME, CNE, CEU, CECH, 

ACPE and AAVSB/RACE) for COCA Conference Calls/Webinars are 

issued online through the CDC Training & Continuing Education Online 

system (http://www.cdc.gov/TCEOnline/).

Those who participate in the COCA Conference Calls and who wish to 

receive CE credit/contact hours and will complete the online evaluation by 

September 19, 2015 will use the course code WC2286. Those who wish 

to receive CE credits/contact hours and will complete the online 

evaluation between September 20, 2015 and August 19, 2016 will use 

course code WD2286. CE certificates can be printed immediately upon 

completion of your online evaluation. A cumulative transcript of all 

CDC/ATSDR CE’s obtained through the CDC Training & Continuing 

Education Online System will be maintained for each user. 
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Join Us on 

Facebook

CDC Facebook page for 

Health Partners! “Like” 

our page today to receive 

COCA updates, 

guidance, and situational 

awareness about 

preparing for and 

responding to public 

health emergencies

CDC Health Partners Outreach
http://www.facebook.com/CDCHealthPartnersOutreach

46

https://www.facebook.com/CDCHealthPartnersOutreach

